Redirection of drug metabolism using antisense technology.
The cytochrome P450 (CYP) family is the most catalytically versatile component of the phase I oxidation metabolic pathway and participates in the metabolism of a large majority of drugs used in clinical practice. The inhibition of specific enzymes of this family can significantly alter the disposition and toxicity of substrate drugs by reducing and/or redirecting their metabolism. This review discusses the approaches available for CYP inhibition, with particular emphasis on the potential use of antisense phosphorodiamidate morpholino oligonucleotide strategies to inhibit human CYP3A4. Inter-individual variations of 10- to 50-fold have been reported in the activity of CYP3A4 enzyme, which contributes to the metabolism of more than half of all clinically relevant drugs. The application of antisense technology for inhibition of specific CYP enzymes can provide significant therapeutic benefits, including: (i) reduction of first-pass drug metabolism; (ii) reduction in drug dosage; (iii) selective reduction of toxic metabolites; and (iv) increased oral/topical drug bioavailability. The use of antisense morpholino oligonucleotide strategies to target CYP enzymes may result in safer and more uniform therapeutic applications.